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(57) Abstract: COPYRIGHT: (C)2001 ,JPO 

PROBLEM TO BE SOLVED: To provide a power 
control system for a cellular communication system 
which can appropriately control transmitter power, 
so that do not occur by controlling the transmission 
power of a wireless transmitter in relation to the 
number N of ACK expected for radio transmission 
via a wireless link. 

SOLUTION: A wireless unit 12 is connected to a 
wireless network 18 by using a wireless 
MODEM(WM). The WM transits a radio packet and 
detects ACK (affirmation response) from an access 
point(AP) 24. A power control system is constituted 
in the wireless unit 12. The power control system 
decides a packet loss rate(PLR) as the number of 
lost ACK/the number of expected ACK for the WM. 
When the PLR is larger than a first threshold, the 
power control system increases the transmission 
power of the wireless unit 12. When the PLR is 
smaller than a second threshold, transmission 
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^uxmmm (12, 24) G>2t««*£Pia-r*;*x 
o) sfrbTaMrr***. 

Xiiim® (12, 2 4) K^DfrfcfL 

A C K<D&/mW2 tltz A C KOfttfB 1 O b 
A C K©gc/$^2 *lfc A CKOR^S 2 <D b 

y ? y t ts t *»«fr*Bi*a i e§£o 

[IMS] WI5'7^^l/XU>^ (2 0) ±t§ll 
(12, 24) <Dfr&<DlmmmS9tl&#:J£TZ>7>Ty 

[«f*3H4 3 ME^tl/Xy^ (2 0) 
itE7< + l/^SW (1 2) lCj:0ffie£JfeR (2 
2) l:g«sn-5««^*y ho*«K*ftai|1'*I' 
ifcJi (2 2) ^g«nxf^m-^^tt 
^>l«^cS2i2^0^ffio 

[§S*^5] MI5 I 7^^l/7,U>^ (2 0) ^IT 

jne^-f + u^aiww (2 4) t«tDWia , 7-i' t v^x3. 
-yh (i2) ^aMt*n**i»^dry h<0#«j£S£ 

S«T-5 T 7-i'-\ T l/^^L-^ h (12) $rffi«"T^>X^^ 

b*WEP^?l:JfAt5Xf!y^t, 
ACKjMlttE»IBrt»C*«Snft*ofc»^ iitEU^ 

S»«^i-SB*3B 1 IBSO^So 
[W*^7] MEiMSTSXf 1 ??^ JKACKbTy 

iACKt'7 hOSc/N^2OL^^<icfc0 : b^^^ 

iiirEaflwi**ii*a**^T"^^t«rfttoci 

[0 0 0 1 ] 



[0 0 0-2-] : 

tt, t»?a-7 hfcOHIoHIOToa*Ift»#- 

tt**JB*£tJ. .-fe;V93.ny Mi* btfb#*£»j#n. 
h^:lj:7^f ^azy hiPffcfn, HI»JCtt» 

it*fcttH3£sn»*. -ft-WMM ms, -fe^tff «n 

[0 0 0 3] V4*VX±)V7mmi'XT2±lZ&\,*X, 

-^U^aflU TDMA (Rr»«*7C«tt) , F 

DMA («ttBt»«#5c««).*5J:tfCDMA (fH»# 

[0 0 0 4]e«MftfMfl«t i7-fir^3.=:y h 
30 K#fl!<0S«y 7^T^^7-f 
^UXja-^/hte, fWKOB, ©111*1*1 U 

[0 0 0 5] S^^-f tWf- ^MIIv'^Ate, x 
40 -^3Mr©/t— * hMttHSW/SU MM/^y hiflSk 

[0 0 0 6] *§7< J ?V7s*r—$7-fV>T— iss >\Z 
so y h^SISbfcC^Sr^i'^iCSd^^Sm^-^ H 
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*3=§§2 0 0 1 - 7 7 6 4 



tO 0 0 8] ^T07-ftl/X^7 M£±0 2l« £*i 

[0 0 0 9]«*«»H 9^tl/Xa-7h^^ 
«fc»?3av>3«3*ifc«*&*, ngi;^i&gt^* 

H&£n£o ^o^tc, + 

[0 0 10] «/rft«*»J»tS»*^ J^fc]© IS-95 
CDMA">7.5^AtC7^irXU«k5i: 



[0 0 11] 7^-feX>yt-^tW560**W^"C 

w***m**«««s*i*»s* 7^ 

*l*. 7d^1r^^!yfe-^^»UT««***«S«Sn 

[0 0 12] jB#rtPJ>£ic45tr>T. e«tt«*fww 
>*±©*#"ttM»**ttfcRJW*.- ^-ftl/X 

43cfci;7-r^i/xrL-^ Mr*3ivrs«s*ifc£T©x 
20 [0013] 5«sn*fi^a«a*t. x«n»& 

i^TOT, "7-f tUW-y M**©aiflMMt*ft 

[0 0 14] JtrSltt«*ft!lWtt. i»B^7'f+VW 
M^fcfMIIKv Htfii^iB^mU >^«C*H>Tt> 

n». «»»*i»Jt«ft©J:5a:«*sMe«i*«. 20 

ms h77^7^7l/-ASfct) 1 6lHiff ^. h^7^ 
7 /7 7l/-AH + (RF) <f^£i£ 

[ooi5] sttna, 7^rti/wz7hi:» §s© 

Mc2££. «*«Hllfy M4. 2 0ms7U-ASfcD 
40 ldBO^b$±CSc S1K»&71/-A'l:»bt, 

[0 0 16] 7l^-A rgV^U-A(bad f 

rame)J ) ^KOOftftKy ht4M*, .7U-AR 
D**fi#**«, R9©»*£y h©ft*3cfctf«J*K:tt# 
LT, RD©»*bfy h««tIiES*l»«. 

50 ftft, «AB»53dBi*Sn, SifeAtt* gf^ilf 
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Mcft^-r^o - 
i-ooi7]«*iRiu>?i:6^ &^m<DmtiU^ 

Mc#^*«*#»#Jfc£ft±Si**. m*ift | j>^a 

*fMWX h 5 (strategy) tt, 7-ftl/Xi-7 h 

0m (FER) *»5£U 7U-ARt)*jB3t«t«:*ifi 
JBIC«*"T«Ct**tt. 51*. :7U-A«0sp (FE 10 

r) a, 7-f-fru^a«^7 L A*wMii^W6nT* 

[o oi8] ns^fsiu yziztt-tzFERmfeizm-j^ 
t, x«n». «;frwu 

XJftB**JB;£lRj h77>f«^7 A£Mfrr<5«^ 

(cro €rmtf«effl-r*«ottffl*iiffrsct^ 20 

y h *^*«J8^0*©i!!*lRl h y ? << y 9 y A \z 
^^TX^-Ov^t'^ h (E I B) SrftfflU 

[0 0 19] «7-i-^UXrL- y h^CDifcfrfth^:^ 

&*3»"f*#, 8 O^-A^Kd («*tf, 

l/4dB) fft«d>**6ft. EIB#7I/-AR0 

7V-AS0^E I BK7 M£<fc 30 
0S£*ife<&*ST, SAteu ldB) fi 

5fflSnfcRD©*5 7l/-A©ft*5J:tfl/ 

ft»Wfc*M»»K:*3^T, 71/-AS 
D^5«SnSl«&, t*^Hi5 6i©7l/-A 

;vv<Dm\zft®^£te\<>R<Dmo<D&zyi'—2x&±v ao 

[0 0 2 1 ] 
[0 0 2 2] 

«H£**-r*fc»0>#«] 7<tWJ 



6 

USST £ 7 -f + X aft > X r- A <D Tz lb (DM t) ©J » >X 
r-A*t>fcS."J". 9^ftl/^i-yHl «7<f 

[0 0 2 3] 7>r^W^3L-yhtwJ:0W»an-S»« 
*«FOfttt» 7<*l^x:i— yMCJ:93l«Stt*Jfc* 
/t$ry hOftiCS^#t#^o ACKfi*(Dg/^$n 

tUW-7Ht AC 

iOfel^i^ 7<tl/Wry Mijg(g«*U^;i/ 

[0 0 2 4] 

xAcDCT^M^HJfi^ffi^ Hli:*Snfc7>ftW 
IB^fAlOlcHLTRSSn*. £C0*S£7&ffilC 
*3^T, 7<tl/XIiyXfA10H 

<>^7h 1 4^IMW>h7*y h 1 6*5<fctf 
/S&ttiiiRaaftmifilB (PSTN) i7©J:5ft/^ 

[0025] y-f'vux^L—y hi 2\t, m^vu^n 
fflifcttrtaso^-f irw^^A (wm) $ftilt, 

7<tUX*7 b7-^7 1 8^&m-rz>o WMH Sift 
B2 2^7-TirUXU>^ 2 O^lt, ffiML/tjr^h 
^fcli7U-A, «*tfHt#7^-fe^«» (MAG) y 

[0 0 2 6] SttMtt. 7^UXaft">X^AtC/^ 

* y*?—?*? hy-z i 4isj;i;/tt«i 6*$<fctf 

/SfcliPSTNl 7^<&7£iZX£««T*fMft<«£ 
&1r>^ (MSC) 2 6ifc«T-^^t>^ (DS 
C) K«ttSttT*JD» 7-ftl/WryH2#, P 
STN (S»SS«) 17*J:tf/Sfctt/^yhf-^ 
b7~£ 1 443«fctf/*fctel 6 

S«iB2 2tt, 7<tVXa-7 
h 1 2 ifl)7'ft^U >9 2 0 *WSt$-&*fc«&JCffi 
ffi$n§M<t ; bl^7^t7W>h (AP) 2 
4£^Oo API*, AP^<t01t-tfX$nS«6aWffi 

i&&fz\*iz??*<Dy^ j rU7>3--y h 1 2 ^a«-r^> 
[0027] -mmmmz^x. m^ i J>9 (y-i 

tl/7a->yhl2^e>AP2 4^) <DTzft<Dmtimm 
vX^Ati, 7<tI/W= w ; h 1 2K45JWL A P 2 
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fAH y-I^VTsZL-v M 2Kcfc9i£5nfcSSJ|A 
y^/ Ma&SLT, AP2 4^67<tl/W-yH. 

>^hcosc«, w«sn*A-cKo»ic»-r*KSita:o 

[0 0 2 8] Bf3feO*JS»»^45^T, 7-f^U*^- 
yK12tt. h 1 2**AP 2 4 £2118 

"T^ft/ty^ MC*fbTl:2<2ACK£gB?rr£o te<£ 10 

-AC^lt, ifefiAP 2 4«Cc£9gfI$n*:«£lC 

A 1 0JC«t0ffl)t*tlfc7-1'^WX3.ny h 1 2^£tf) 
AP 2 4^C0ft&CDgiillC»bTlOC0ACK^^I^^<h 

[0 0 2 9] V<W7s-y Y 1 2£J:D*BU;:5«S . 

n^ACKosicso'^T, *t>nfc#«e*o»^, 

S8»Sn'5ACK(OR^6g«anft:ACKO»*5l# 
Mr-r4^i:K:J:0*fctt5fetenfcACKO»cS:l£ffl"r* 20 

n^/^yh©/^^ha*l/-h (PLR) ^m^-c 
^^)o /^yhfi*U-HH *t)nfcACKOft.€:SB 
«pdnfcACK©»T*)DJ|C'rsci:^«fc0«3ESn# 
£ 0 IP'S, PLR=*tonfcACK©»/)BflfSnfcA 

cK^a 

[0 0 3 0] flf«©«S»»tC*liT* 5fefc>n&A$ry 

AfflWS^T-Att* «»3n&ACK©g»©NflO, 30 
«^.B»lflfSn&ACK©ftft©l 0 0flOX7-f r>f 
>^7>f >F*£:ftJr«~S. X^-f =r4>>f*?<< >F£ 
te> Ng(D A C K * fctt7 K Sftffl l/T«* 

-znnz>. Na©ACKi/^^ifcU7Hit a— • 

[0 0 3 1] ^^.H^WXH S^X^AJES 

msc2 6fr%mmmzmf&2tiz>b<D, &&zf/ 

[0 0 3 2] Br£<&*lfi*»K*^T, WMH MRA 
^7 h*3MlU Wft©»IH«W. «Atf 2 0-100 
msfiftJU AP2 4^60ACKS*ttS-r*. 
|BHBI«0!)MtACK3&«««Snfc»^ »**ftfeAC 

K«t»«anfcct*ACK^x^t«3Rsn»a. 

MfifSnfcACK^SfiSnW^fc so 
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it (^^n^cACK) *tACKU^^lC«*S.tt» 
[0 0 3 3] «ft©NfiO)ll^SnftACKl:»l/T, 
h (PLR) SJfetonfc A C KO»/»«f S tlfc A C K 

/JH«StlfcACKcDft3i«)ISl©U*^«[J:Dt>*€ft> 
5X«fc9*Sl>«£\ «*IWW>';*t-A 

tt, 7-f tUWZy F 1 2©8M*t**S«C 
*to*lfcACKO*/WflrSnfcACKO 

[0 0 3 4] ^l^J:r;/^dii20t€vm w 

ApJ^t)CDT^0t#^o «l*3±^iB2©U*Vi« 

^20 ettOTflktta JticiittT * * 5 k 9 -f -v 

— y F£#t>TlMtsL»*. 

[0 0 3 5] «**JW->X^Att, 3B^rj6jU>^JC*^ 
T9>ftl/Xaz7 h 12 0«Al/^M«mt5&«) 

jc^-r^uxa.-^ h 1 2Jc*5i^T*fiKsnfct>otb 

XfAll-7-1'tI/XaZ7 h 1 2<&&«>(DrtBB*fctt 

-f 7— FU >^*fctt7^f-\'U^ I J >^^lT7-ft 
U^OL-y F 1 2K»D »»Rl«"C»D* ;h-7hy^ 

[0 0 3 6] 'rtBS^xAtt* Personal Computer Memory 
Card International Association (PCMCIA) £5 
ctl/Japan Electronic Industry Development Associat 
ion (J E I DA) \Z£0l£$&2tlfZ&Z>fZPC*l— F 
Viry hi:}¥ASn§PC (;t-y^3>ta-*) 

#-f<d*5S;-t?*d»*u ifctt-t;!^*— >*fctt 

/I— V i-;V7-f UXf/W * Oct 5 ft 7 -f ^xaz 
y F 1 2©l§IttK:i*9jKL»*. i*aixXfA(D^f 

w#w»j>*±ss{BT*fc»K:AP 

tt, AP2 4, SJft«2 243<fctf/*fcteMSC2 6*" 

[0 0 3 7] HI OJttB»»k:45tiT, Sift^2 2 12 5 
I^7^tX#Oh (AP) 2 4 a- e tmz^Ztl 
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Tl^ e #AP24a-eH 1 OOir^* 

£AP2 4a-eam#faU>^lC#LTl^CD* 

* l J 7£&ffi Ufi*WU >^i:WtT 1 -OCD** UTS 

^1507^ t Wi-'^ H 2 a - e iiiTS. * 
f z% 7>f 1 M 2 a - e <hAP 2 4 a - e t 
<Dm<DMffl** 7 r>>HDtf> (round-robin) 
A, 77"X^A77-XHt- ^HM->7 (firs 
t come-first servedbasis) Sfc^i^ 9-f * 'J ^-f 
(priority bais) lT7^ya- A'Stl**, 

[0 0 3 8] 22H 1997^12^263 K 

ffl«arifc*H»frfflBNo. 0 8/9 9 8, 5 0 5 

[0 0 3 9] Sife^2 2te. »B*y h7-^ 2 7^ 
^«W*6»»#*i(Hr>^ (MSC) 2 

iOMWMBfcfc^T, *»»2 2tt5«©AP*:1*;— 
K7-^2 7 0-»tlTT?tXA 
^30 Z^tSo A^3 0 14, ( I E 

EE) 8 0 2. 3D-*AiyT*yh7-* (LA 
N) *fcttP-*;PT 1 U »©J:3ftU 3 2 *^ 
LTAP 2 4tCU >i7$tro^p 

[0040] teo'j >^ t>pJfre&D, A^3 0H A 
p 2 4£g*fc^2 2ic*^T*^ia«^ns^s«>a: 

>^ 3 8 SffiffilTMSC 2 6iU $ C i**-p 
tlAMWBWKja^-H (ATM) 

— £fcteT 1 5^ >^tth7>7#-hM7 p D h 
n;u (TCP) Vzfu hzijl (I P).ett 
^bt, MSC2 6©*-^40lC>J>?SnW. 

[0 0 4 1] MSC26 fcfcl^T, )\r~9 A 0\*. 
mim^Z^X, < >*-n*>7 MAN/ATM4 

77>^7ya> (IWF) 4 4H 7^ftl/^7h7 

— ^ 1 8 (DfztbW-l tU7^n h^M^l, -f > 

h 1 4i^^>h7^.y h 1 6t<D<1>?'7 3L 
y-h")i^5 0H PS TNI 7-. 

•/^fA^fc^^H 7-ftl/X^7h7-^l 
8±^iC«filc$tl^^o 

[0 0 4 2] H2H m^^JWi/^^AO^n-^^- 
h^^to ^f7^6 OtC&^T, WiflyXfA 

a-^ hat^-TvyLfct*, wmh AP2 4ic 
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AP2 4te, bf— r^W^ + K-t^aifi* 

[0 0 4 3] WMte* P_TX = AP (advertised pow 
er) -SNR_Rx-P_TXmarginlCfi£-3T, fcf— 3 

{I^m;*jP_TX£fr^T<2>o AP (advertis 

ed power) tt, A P 0>2M«AT* 0 v SNR_RX 
te, AP 2 4^i0a6nfctf-=3>«^©WM^*5W 

*awtsnfcflr*»«i*it (snr) t*o» p_tx 

10 margin^ .A P (&^3nfc«A) -SNR^RxiD 

[0 0 4 4] AP2 4(te^^^ WMte, AP 
2 4#«**J:Cff»niIBJIIfl:©ACKta**"Cv P_ 

T» IS**R*** AP2 4Cct0tSlS^nW^fc 

ACK**«^*;iiftWr«*©flF* 
■5I«B3telS-&»*«r*"r«lJ* pJffifc/^ 7/-^Max _A 
20 s s o c_Re qK:iiJj§^-5£TJffitt£>. 

[0 0 4 5] ft#WtC, WMH AP 2 4*<tS£'*3<fctf 
P#HIHMfc0>ACKS2£SS-e. 
SI«-r*c'i**T**. y^ftl/W-^n^AP 
2 4*6»^ACKtS«Lfefc *fctt«*1»«#bT 
— 3>«^e»^n**T?, WMH 3I««**:* P 
_T X = M a x T Xpower- S N R R x - P_T Xmar 

gin<h LTWSM"* c &a«-c**. 
[0 04 6] Cut, MaxTXpowerU -fe;HMX 

30 »*U>j^*. ^«1 0 0- 1 40 dBmT^O, 
SNRJxH WttfAP 2-4*SOMSftfcAC 
K<B«*#«*JtT*?K P_TXmarginte, MaxT 
Xpower- S N R R x Jt 0 U^^T^UfT ^> 

KH^M. {■^fc-fctf/ifcttXa-texa* 
gffl$n^AP2 4^©3l«lC*3liT«!IfflSI««*«:« 

[0 0 4 7] AP2 4t«l«n*i. a«Stlfct» 
/«ry KOftSfcliA P 2 4£«fc0g«Snfc*£'5*> 

rAl 0 l:it)»JgSnfc7'ft^a-y h 1 2*6 
AP 2 4^0ffi©ea»cS^T. AP 2 4*600^8?$ 
SnSACKCOftfcHlbTAP 2 4*6©S«Sftfc 

45«fctx/*fctt*t)nfcACK<o»sKa"r*2:t*«"c 
[0 0 4 8] <kiit\tz a ck o»#snfc**g«snft 

*ofc) ©*/ACKOHWFStlfc**«!lll©Ue^« 
4lfcACK^»/ACK<DW«fSnfcRtf*2 0tS^ 
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t>«fc<, L#^fi<ofB-e, mtjom*&rz\*m'p&&it 

[0 0 4 9] *bft*;ACK©»/»*SftfcA 
CK<Ogc<Dittt, *«SnfcACK<Dft/JBflrSnfcA 

'<DJ:3fc»^ §^£nfcACKc0f£/ACK<D|8#$ 10 
nfc**«*l©b*^«±0*>**^»** WMI43IW 
M'StlfcACKOR/ACKO* 

[0 0 5 0] CO*JB»«.fc*ViT, fiSN©->7hU 

t, «ftsh*ftiaaasn'^ i ir*fcan*. wm 
tt, x^^y6 4jc43^x, nnaflntATmt^^ry 

htaHW*. ^fy^6 6JC*3V>T, WMH A P 2 
4^60ACK**ia'rSfc«)tC, «*^Jffi^P#ra, W 20 
Atf 2 0ms - 1 0 OmsftOo 
[0 0 5 1] COPSPp^FB^rACK^^u/^e 8 tC*5 

ACK4«"rfc»K:. 7.7*y76 9ttliTACKl/y 

K^at^l:, 7.^y-/7 0\Z^X. ACKl/yX 
^ICifP^A^o Ts^v-fl 2^43V^T> tt*»JW->;* 
xAtt, WMG>fc»i;:. W7 ha*l/-h (PLR) 
ACKl^v ? X^/N4'OifDC0lS<i:bT*^-r^)o 
[0 0 5 2] TsT-v?! 4K43V>T, 8*M»*>XrA so 
tt, PLR#ii5V>L#lMi, 0HA«5%ctO t>*#^ 
fcb^ 5 Xf7^7 6 
tt*»JW->X^Att, SUtttrtfcPup d B/£ 

8l:^T, i*a»yXfAH ACKl/yX^t© 
«t>*t» 0 £ 1 l33E{b^iirS. 

[0 0 5 3] «fcS^0* nc^b$-&^>C<h«, »tt 
©ACKtfS«S.nfctLTfcTX«*t7>^77y 

tt, Xf7^8 0lC*3lvc, ^ca^R/t^y 
. U tt^fSSI^xAtt, Xfyy6 6tRoT, ±j£ 
bfc^^td, ACK^fo 

[0 0 5 4] Xf7.^7 4kl43^T, t^fflSlyXfA 
PLR^K^U€ri^tt«fcOt)/haVit**bfc« 
£\ •AJH(yXrAH Xf7^8 2lC*5^T, PL 
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